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INTERNAL COMBUSTION ENGINE 



This invention is an improvement to patent application (GB) 0326916.4 filed on 19* 
SveX 2™wTu as patent application (GB) 0404549.8 filed on 28* February 

2004. 

Ttds invention seeks to improve on these previous applications by specifying an 
tao^ed control over the rate of heat release following i^txon by adjusting the 

of the swirl flow produced by the orientation of lixe transfer orifice means. 

Recent experiments have shown that the angular velocity of the swirling gas after it 
Ses a? a jet from the transfer orifice means affects the speed of combustion with 
relation to time. 

According to this invention the transfer orifice means can be situated so that it enters 
S^Sstion chamber with its edge bemg tangential to the wall of the ch^ber to 
Sve a maximum value to Hie angular velocity or it can enter the chamber wilii its 
^e di^Som the wall of L chamber in order to reduce the resultmg angular 

velocity. 

A firther possibUity is to displace the transfer orifice means to such an extent that part 
of^gas M the part nearest to the centre of the combustion chamber, impmges on 
Se wall ome combustion chamber where its curvature promotes an angular velocity 
S t^ opposite direction to the angular velocity imparted to the bu^k of the gas j et^d 
S a re^t causes a retardation of liie angular velocity imparted to the bulk of the gas 
jet. 

In aU the cases described above the transfer orifice means is also dnected to impart an 
axial velocity component to the jet as well as a tangential component the axial . 
^rnpInSing essential to promote hehcal swirl flow as described m the Previous 
appSL. Th! helical swirl flow is used to promote the stratification of fuel-laden 



air. 



The improvement is iUustrated in Figures-1 to Figure-4. 

Figures 1 and 2 are reproduced from patent application GB 0326916.4 where they are 
sWas Figures 4 a^d 5. Figure-2 now shows arrows B-B explaimng Figure 1 which 
wrTresented as Section B-B in the earlier application where arrows B-B were 
omitted by mistake. 

In Figures 1 and 2 the transfer orifice means 7 is shown entering the combustion 
chamber 6 tangentially with one edge of the transfer orifice comcident and tangential 
with the waU of the combustion chamber as shown in Figure-2. 



-2- 

Figure-3 shows an alternative embodiment similar to Figure- 1 but with a larger 
transfer orifice means 7 situated nearer the centre of piston L 
Figure-4 shows an offset X of the edge of the orifice from the wall of chamber 6 as 
well as an overlap Y where the opposite edge of orifice 7 is positioned on the opposite 
side of the centreline 18 of the combustion chamber to the edge positioned at offset X. 
The value of X may be zero or finite. The value of Y may be zero or finite or it may 
be negative so that the complete orifice aperture is positioned to one side of the centre 
line 18. The geometry is dictated by the choice of sizes for the orifice and chamber as 
well as the location of the orifice relative to the chamber. Increasing the offset X 
when Y is zero or negative will have the effect of reducing the angular swirl velocity. 
Choosing a positive value for the overlap Y will also educe the intensity of angular 
swirl. If a large reduction is required a combination of X and positive Y values may 
be chosen. 



